This paper examines the output and productivity performance of the Transport and Communication sector in Hong Kong and Singapore, from 1990 to 2005. The aim of the paper is two-fold. First, the paper introduces a method for derivation of appropriate currency converters or purchasing power parities (PPPs) to enable quantification of output and productivity at various disaggregated levels of the transport and communications sector. This method is based on the industry-of-origin approach as refined by the International Comparisons of Output and Productivity (ICOP) project based at the University of Groningen. Second, the paper will attempt to address differences in output and productivity levels between these two countries with regard to their current policies in transport and communications. It will also examine the impact of events such as the Asian financial crisis, the global downturn in 2001, the events of September 11, as well as the outbreak of the Severe Acute Respiratory Syndrome (SARS) in 2003 on the transport and communication sector. JEL Classifications: C430; D290; L910; L960; O570
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Introduction
Since the beginning of the 1990s, the service sectors in industrial countries have grown to become major contributors towards economic growth reflecting their growing share of GDP and rising levels of employment in services. This is also noticeable in several Asian nations, especially Hong Kong and Singapore. In 2000, Hong Kong's service sector accounted for 82.7 percent of total GDP. This rose to 87 percent of total GDP in 2005. In Singapore, the service sector's contribution to GDP rose from 61.2 percent in 2000 to 63.1 percent in 2005. The breakdown of GDP contribution within the service sector shows the increasing importance of transport and communications, with Hong Kong at 9 percent in 2000 and 10.4 in 2005, while in Singapore this was 11.5 percent and 11.8 percent, respectively 1 . The growing share of GDP contribution by services for both Hong Kong and Singapore is the result of a myriad of factors, the most important of which is their recognition as being the two most open economies in the world. This is evidenced in work of the annual Heritage Foundation/Wall Street Journal Index of Economic Freedom. Both countries have excellent port facilities with no tariffs and have high standards of air transport services. The finance industry of both countries has also grown over the last sixteen years largely because of sound economic management, and well-developed infrastructure. Compounded by the emerging markets of China and India, both countries are poised to play an even greater role in many areas of services, especially in entrepot trade largely associated with the geographical co-location of Hong Kong and China while Singapore is at the trade and investment cross-roads of China and India. Before the 1990s, the telecommunications industry was relatively unsophisticated since it consisted predominantly of fixed line communications and facsimile. Mobile phone technology was still in its infancy and the internet was not freely available for consumer usage. Over the last sixteen years, the development of information technology produced a rise in the importance of mobile phone technology and internet services. Communications has grown to become a significant contributor to GDP.
Both Hong Kong and Singapore have a rich history in terms of port and shipping activity with regard to entrepot trade. According to port rankings (ie. busiest ports) in terms of shipping tonnage, cargo tonnage and number of Twenty-foot Equivalent Units (TEUs), both Hong Kong and Singapore are in the top ten with Singapore overtaking Hong Kong in 2005 as the world's busiest container port. These two countries are also ranked in the world's top ten in airline and airport services, according to Skytrax World Airline survey 2005. The period 2001 to 2005 saw Hong Kong named as the number one airport in the world. It was overtaken by Singapore as the principal airport in the world in 2006. In telecommunications, both countries are also major users of the internet based on the number of subscribers per capita. The Communications Outlook 2003 published by OECD, shows that for 2001 Korea, Denmark and Sweden top the list in internet subscribers per capita. The number of internet subscribers per 100 inhabitants in these countries is 59, 50 and 37 respectively. In a similar period, the number for Hong Kong and Singapore were 40 and 47 respectively, well in line with major OECD internet users 2 .
The paper is the first in a series of Hong Kong-Singapore comparisons intended to cover the major industries in the service sector, namely wholesale and retial trade, finance, health, education, etc. So far, no direct comparisons between the service sectors of these two economies have been attempted. This study will be of great interest to researchers, economists, and policy makers since it aims to shed some light on the relative performance of these two countries' transport and communications sector since 1990. These two countries are well aware of the fact that being small in size and constrained by land space, with few natural resources, there is a need to provide an efficient level of transportation and communications in order to compete with other larger economies with abundant natural resources. Hence, the strategic development of transport and communications infrastructure at the early stage of both countries' economic development has greatly helped promote growth in other service industries.
When a comparative analysis involves services, two major problems arise. First is the difficulty in distinguishing prices, quantities and quality of services. Hill (1977) noted that the quantity of a service is difficult to capture as it often represents a process by which a consumer or consumer good is changing. Furthermore, unlike manufactured goods, services are characterised by a greater degree of heterogeneity, which makes aggregation difficult. This issue is discussed in Section 2 when analysing the quantification of output for transport and communications. Second, meaningful real output comparisons are difficult as each country's output is expressed in its own currency unit and has to be converted into a common currency. Direct comparisons require the use of an appropriate currency converter. The use of official exchange rates is not suitable since they are heavily influenced by capital movements and exchange rate adjustments and do not reflect real price differences between countries. Appropriate currency conversion makes use of the concept of purchasing power parity (PPP). Some well-known studies (see Kravis, Heston and Summers (1982) , and OECD (1992)) have derived PPPs via the expenditure side of national accounts. However, PPPs derived from the expenditure side of national accounts are not appropriate for use in the current study, as they cannot be used directly in a sectoral analysis of output and labour productivity comparisons since they do not produce real product by industry. This implies that the PPPs to be used in this study must be derived from the production side in order to develop real output and productivity comparisons.
The aim of the study is two-fold. First, the paper adopts a method of derivation of PPPs via the industry-of-origin approach as employed by Mulder (1994) , Van Ark, Monnikhof and Mulder (1999) , and Lee and Shepherd (2002) in order to attempt a direct comparison of real output and productivity of the transport and communications sectors between Hong Kong and Singapore for the period 1990 to 2005. Second, the paper will attempt to address differences in output and productivity levels between these two countries with regard to their current policies in transport and communications. It will also examine the impact of events such as the Asian financial crisis, the global downturn in 2001, the events of September 11 and the outbreak of the Severe Acute Respiratory Syndrome (SARS) in 2003 on their transport and communications sector.
The paper is divided into 4 sections. Following the introduction, Section 2 describes the sources and methodology used in the study. Section 3 presents the results of real output and productivity comparisons for the benchmark year 2004 and productivity trends from 1990 to 2005. The paper concludes with some brief remarks.
Sources and Methodology
The ICOP approach employed in this study uses disaggregated or detailed data from relevant survey reports and publications. The disaggregated or detailed data refers to the three-digit level of the SIC for Hong Kong and the four to five-digit code of the SIC for Singapore in their respective transport and communications sectors. While the Hong Kong SIC codes used are at the three-digit level, their descriptions correspond to the four-digit level and at times to the five-digit level description used in Singapore. Detailed data on prices and quantity output for the benchmark year 2004 are required to enable the ICOP approach to be employed. The data sources for each country used for the derivation of PPPs for the specified benchmark year, 2004, are listed in Table 1 .
For the time-series (1990-2005) , value added figures were derived from each country's yearbook of statistics which closely follows the system of national accounts (SNA). A major obstacle in transport and communications comparisons is the measurement of output. Some studies measure output only in physical terms. For example, Girard (1958) , and Gadrey, Noyelle and Stanback Jr. (1990) measured output in terms of tonnes-km and passenger-km for the transport industry. For the communications industry, Rostas (1948) , and Paige and Bombach (1959) used the number of calls and access lines and the number of mail handled. There are also some studies which weight physical output in terms of relative prices (for example, revenue or value of output per passenger-km or tonne-km), and use this weighting system to derive Laspeyres and Paasche PPPs. These are then converted into a common currency. It is however, crucial to note that if countries with different average haul distances or passenger trip length are compared, the output measure must take separate account of loading and unloading services and costs which are more important, proportionately, in a country with shorter hauls or passenger trips. This issue is particularly noted in Lee and Shepherd (2002) . Their study on South Korea and Australia emphasises the difference in the average distance of passenger and freight transport as a result of the vast difference in the two country's geographical size. Thus, to derive an output measure to account for the average haul distance or passenger trip, the activity of loading and unloading, termed as terminal services, must be included. Some studies which exclude the terminal services are Rostas (1948) , Girard (1958) and Pilat (1994) . On the other hand, they are included in total output estimates by Paige and Bombach (1959), Smith Hitchens and Davies (1982) , Mulder (1994) , and Lee and Shepherd (2002) . For the current study however, only output for terminal services in the transport industry are used. Output in terms of tonnes-km and passenger-kms, also known as moving services, are excluded since this information is not released in any of the statistical publications and affiliated annual reports and surveys for both countries.
The current study employs the ICOP approach used by earlier ICOP studies (see Mulder (1994) , and Van Ark, Monnikhof and Mulder (1999) , and Lee and Shepherd (2002) ). Essentially, the ICOP approach aims to derive PPPs for the benchmark year in order to convert each country's value added and labour productivity into a numerary currency value. For the benchmark year, three levels of PPPs are calculated; sample industry PPPs, branch level PPPs and the transport and communications sector PPP.
The notations used in the study are as follows. Q and P refer to quantity and price, respectively. Countries H and S are the alternate and base country, respectively. In the current study, H refers to Hong Kong and S refers to Singapore. Subscript i refer to item or service, j refers to the type of industry, and k refers to the type of branch. Lower-case s refers to the sample industry.
The sample industry PPPs are derived by aggregating all matched products/service within a sample industry. Matching of products/service is made at the 3-digit level according to the Hong Kong SIC code with the 4-digit and 5-digit Singapore SIC code. The sample industry PPPs are expressed as follows.
Expression (1) and (2) are the Paasche and Laspeyres price indices, respectively, where is the purchasing power parity of the currency of country H against the currency of country S in industry j, at quantity weights of country H. is the purchasing power parity of the currency of country H against the currency of country S in industry j, at quantity weights of country S
.s is the sample of matched items.
Branch level PPPs are derived by weighted averaging of the parities of the sample industries that belong to a given branch. The weights used in this paper are based on value output shares 3 . The PPP for a given branch k is expressed as
at value added share weights of country H, and
at value added share weights of country S In Equations (3) and (4), VA j refers to value added of the j-th sample industry and PPP j represents the j-th sample industry purchasing power parity.
Finally, sectoral PPPs are derived by aggregating the branch level PPPs and using the weights of value added for each branch. The formulae are similar to expressions (3) and (4) and are expressed as follows.
For the final comparisons of transport and communications gross value added and labour productivity, only the Fisher PPP is used. The Fisher PPP is derived by taking the geometric average of expressions of (5) and (6), as shown below.
The current study's derivation of PPPs employs the single-deflation approach. Ideally, it would be desirable to derive the PPPs using the double-deflation approach but this requires information on quantities and value of inputs which are not available. 
Results

Relative Size and Structure of the Transport and Communications Sector in Hong Kong and Singapore, 2004
Tables 2 and 3 contain estimates of gross value of output, gross value added and employment, by branch, for Hong Kong and Singapore, for the benchmark year 2004, respectively. These data provide an indication of the size and structure of each country's transport and communications sector.
The following points are to be noted with regard to Tables 2 and 3 . The value output figures for both tables are expressed in market prices and refer to gross receipts. The value added figures for Hong Kong are not clearly defined as to whether they refer to market price or factor cost. While value added for Singapore is at factor cost since the concept described in the survey excludes the impact of taxes including goods & services taxes (and subsidies) on products. The value of output figures in Tables 2 and 3 are also much higher than those shown in Table 1 In terms of size, the gross value of output in Hong Kong transport and communications, expressed in Singapore dollars at the PPP rate (S$1.00 = HK$4.02 drawn from Table 4 In terms of structure, the largest contributors to gross output and value added in Hong Kong are air transport and land transport, respectively (excluding services allied to transport). However, value added in air transport was just 5% less than the land transport value added contribution, thus signifying its importance. This is largely due to Hong Kong's intensive development in its airport facilities with the newly-built Hong Kong International Airport which went operational in 1998. This is recognised by achievement of the best airport award for five years in succession, from 2001 to 2005 5 . Its national airline carrier, Cathay Pacific, has also won numerous awards due to its airline facilities and excellent service. Despite this, land transport was the main contributor to value added and employment, which signifies the relative importance of Hong Kong's road and train systems. This is especially the case in terms of length of road and rail kms per capita (in 1,000 inhabitants). Hong Kong recorded 0.31 kms per thousand inhabitants in 2004, while Singapore recorded 0.78 kms per thousand inhabitants. This is further verified in terms of the number private cars per capita, with Singapore at 9.6, nearly twice that of Hong Kong's 5.0 cars per capita 6 . A study by Luk and Olszewski (2003) also showed Hong Kong having a relatively higher share in public transport than Singapore. This implies that the rate of use of public transport is greater in Hong Kong than in Singapore. Again, this helps explain the significant proportion of value added in land transport in Hong Kong. In Singapore, the largest contributor to gross output and value added is sea transport (inclusive of port container throughput). This is to be expected since Singapore is heavily dependent on entrepot trade and provides excellent port facilities 24 hours a day. Second in value added contribution is air transport at 23.4 percent of value added. This demonstrates Singapore's civil aviation focus on providing excellent service and facilities. This is evident by the various awards Singapore's Changi Airport and Singapore International Airlines have won over the past decade. The bulk of employment in land transport, of which, 37.5 percent are taxi operators, and 14.6 percent are bus operators, lorry operators and those operating the mass rapid transit (MRT) system.
The value added contribution of telecommunications in Hong Kong and Singapore are 14.2 percent and 17.4 percent, respectively. This also illustrates the importance of telecommunications in an environment where communications play a vital role in other service industries. With the development of new technologies, telecommunications experienced major extension and development which now permits instant and easy access to information. This is especially so with the increasing number of telephone service providers in terms of fixed-line, mobile and internet service providers. 
Purchasing Power Parities and Comparative Price Levels
Tables 4 shows the Paasche, Laspeyres and Fisher PPPs by branches and for overall transport and communications for the benchmark year 2004. Comparative price levels for each branch are also shown.
The branch PPPs for both transport and communications were higher at Singapore quantity weights. Any disparity between the PPPs at different quantity weights reflect the differences in each country's transport and communications structure, relative price structure, output composition and geographical structure. From Table 4 , the similarity in the PPPs at each country's quantity weight indicates the similarity in their transport and communications structure, similarity in the type of service provided and a similar standard of living based on their real national income levels. It is noted that different PPPs arising from the use of different countries' quantity weights emanate from comparisons of poor and rich countries, which in turn, is largely due to differences in each country's production structure and consumer preferences. Since Hong Kong and Singapore have similar wealth, their PPPs at each country's quantity weights show little variation. The geometric average PPP for transport and communications as a whole in 2004 is HK$4.02 to the Singapore dollar, compared to an exchange rate of HK$4.61 to the dollar. Taking the ratio of the geometric average PPP to the exchange rate produces a relative or comparative price levels for each branch and for the sector as a whole. Using Singapore as the base country, a comparative price level that is greater (lower) than 100 indicates that prices in that particular branch or sector in Hong Kong are higher (lower) than their counterparts in Singapore.
In 2004, the comparative price levels for air transport and telecommunications were higher in Singapore than in Hong Kong. The lower price level of air transport in Hong Kong is due to the lower cost reflected by the reduced amount of labour duplication, as explained in the next section. In telecommunications, fixed-line subscriptions and mobile phone subscriptions' prices were lower in Hong Kong due to its larger number of fixedtelecommunication network services (FTNS) and mobile phone service providers relative to Singapore. In 2004, Singapore had only two FTNS (Singtel and StarHub) and three mobile phone service providers -Singtel, StarHub and M1 compared with Hong Kong which had ten and six providers in each category, respectively 7 . This clearly demonstrates more competition in fixed-line telecommunications and mobile phone subscriptions in Hong Kong which help lower the price level. with the aim of continuous encouragement in harnessing the benefits of IT and a strengthening of Hong Kong's position as a leading international telecommunications hub and digital city. While both countries' strategies are rather similar, it appears that Hong Kong's liberalised telecommunications management was more effective in facilitating ease of entry and the creation of a more competitive market.
In 2004, the relative price of land transport in Singapore was half of that in Hong Kong 10 . Higher prices in Hong Kong are also shown in a study by UBS (2003), whereby the average rate of taxi charges was US$4.78 and bus/train services was US$1.26 while in Singapore, these were US$3.14 and US$0.83, respectively. Hong Kong's higher relative prices are also due to its additional surcharges for taxi services. This does not exist in Singapore. For example, surcharges are added for each additional passenger's luggage. On the other hand, lower prices in public transport in Singapore are also largely due to the lower cost of production. As noted by Lam and Toan (2006) , capital investment in infrastructure, rolling stock and equipment is the responsibility of the government. Tan and Phang (2005) noted that Singapore's MRT was completely subsidised by the government. In contrast, Hong Kong's MTR (Mass Transit Railway) was only partially privatised in 2000 with the Hong Kong SAR government then owning 76 per cent of the MTR. Despite its majority ownership by the Government, the Hong Kong MTR is independently managed on commercial principles, is financially independent and does not rely on any subsidy from the Government. The argument here thus infers that Singapore's MRT production cost is relatively lower than Hong Kong's MTR which illustrates the significant relative price difference in land transport with the relatively higher price of Hong Kong's land transport.
Trends in PPPs, exchange rates and comparative price levels for Hong Kong and Singapore provide an interesting perspective on the transport and communications structure and price levels in both countries over time. These are shown in Figures 1 and 2 . Figure 1 shows that the overall transport and communications sector PPP was below the exchange rate from 1990 to 1997. From 1998 to 2002, the exchange rate fell below the overall PPP levels reflecting the onset of the Asian financial crisis. In terms of US currency, the Hong Kong dollar was stable over this period, given its peg to the US dollar. This has been the case since 1983, ensuring that the Hong Kong dollar was not affected by the financial crisis. The Singapore dollar on the other hand was significantly affected as its exchange rate had been based on a managed floating regime since the early 1970s. While both economies did not escape the effects of the financial crisis, Hong Kong was more adversely affected than Singapore as a result of changes in domestic prices. Lu and Yu (1999) pointed out that Hong Kong's currency regime meant that it could not manage the exchange rate to stabilise its domestic prices. This resulted in high domestic inflation occurring together with continuous appreciation of the Hong Kong dollar, which in turn made it vulnerable to currency attacks. In contrast, Singapore's managed floating exchange rate regime allowed its currency to adjust in an effective manner over the turbulent period. The outcomes are shown in Figure 1 and Figure 2 whereby the exchange rate shows the Hong Kong dollar appreciating against the Singapore dollar, but its higher domestic inflation is indicated by the falling PPP against the Singapore dollar. In PPP terms, from 1997 to 1998, the Hong Kong dollar fell from HK$ 4.93 to HK$ 5.28 per Singapore dollar, a 7 percent decrease in its purchasing power. Singapore dollars. Examination of the value added shares of each branch shows that Hong Kong's air transport contributes the largest proportion while for Singapore; this is sea transport and port container throughput. These outcomes stem from the importance of air services in Hong Kong, both in terms of airport and airline services, as witnessed by the development of the country's new airport's continuous expansion and innovation. These are evident from the accolades it has received from various international surveys.
Output and Labour Productivity for the Benchmark Year, 2004
Singapore's sea transport and port container throughput contributed the largest share of value added, thus illustrating Singapore's aim of becoming a premier logistics hub with provision of excellent port facilities.
In 2004, labour productivity in Hong Kong's transport and communications sector, based on national accounts, was 89 percent of that in Singapore, thus indicating that Hong Kong's productivity level was approximately 11 percent below Singapore's level. Labour productivity in the transport industry was 74.9 percent of Singapore's level while for communications this was 126.6 per cent. The higher labour productivity in Hong Kong's telecommunications industry is consistent with the earlier analysis of a lower comparative price level for the telecommunications industry in Hong Kong. Subsequently, Singapore's stronger labour productivity in land transport and sea transport relative to Hong Kong is reflected in a lower comparative price level in these industries in Singapore. At branch level labour productivity, Hong Kong was above Singapore's level in only three out of seven branches; in air transport (142.6%), services allied to transport (117.3%), and telecommunications (158.1%).
The relatively higher labour productivity in Hong Kong's air transport services has much to do with their relative amount of inputs used. A comparison of arrival and departure fixed inputs helps explain how labour is allocated. In 2004, Singapore's two passenger terminals, with a total floor area of 634,100 m 2 , had 16 baggage reclaim units (or number of arrival belts) and 310 check-in desks. In contrast, Hong Kong's single passenger terminal was 570,000 m 2 , and had 12 baggage reclaim units and 288 check-in desks. Hong Kong International Airport (HKIA) thus has slightly less infrastructure but is able to handle more passengers (see Table 1 ). This infers that a large terminal like HKIA is cutting costs by reducing the amount of labour duplication. In terms of airfreight terminals, there are nine airfreight terminals operated by three ground handling agents in Changi Airfreight Centre while there are only two airfreight terminals operated by two ground handling agents in HKIA. Since both airfreight terminals are designed to handle approximately 3 million tonnes of cargo, this also infers that more capital and thus more labour is being employed in the Changi Airfreight terminal 11 . With HKIA thus handling more freight and passengers, it implies that HKIA uses less labour to work with capital in one passenger terminal and two airfreight terminals. On the other hand, Singapore's Changi Airport uses more labour as it has to handle two passenger terminals and nine airfreight terminals. This analysis helps explain the lower estimated labour productivity in Singapore. A more accurate productivity analysis would be achieved if a multi-factor productivity approach was adopted. This is however not possible due to lack of reliable capital stock figures and an appropriate capital stock PPP.
Sea transport and port container throughput play a major role in both countries as they are closely linked with entrepot trade. Value added and labour productivity in Hong Kong relative to Singapore was 63.5 and 39.2 percent, respectively, in 2004. Caution should be exercised in interpretation of these results as the industry PPPs within this branch vary significantly (see Appendix Table A1 .1). Considering the port container throughput alone, Hong Kong's output and productivity is 70 and 73 percent of Singapore's level, respectively. When sea transport in terms of passenger and freight is taken into account, Hong Kong's relative output fell by 10 percent to 63.5 percent. Relative productivity fared worse as it is reduced to 39.2 percent of Singapore's level. Close examination shows Hong Kong's labour input in ocean, coastal and inland water transport to be 18,543 persons, whereas for Singapore this is 4,649 persons. This represents 25 percent of Hong Kong's labour input while in terms of the number of establishments, those in Singapore were half of those in Hong Kong (491 to 980). Based on the amount of cargo throughput, port container throughput and passengers in Hong Kong in 2004 relative to Singapore, Hong Kong's capital stock may be substantially less than that of Singapore. This probability seems to hold true as the In communications, output and productivity levels in Hong Kong were above Singapore's levels, largely because of the performance of its telecommunications subsector. Table 5 shows value added for Hong Kong and Singapore to be $6,709 million and $3,574 million, respectively. Labour productivity shows Hong Kong to be 158.1 percent of Singapore's level in 2004 which demonstrates its higher productivity relative to Singapore. This finding is supported by the International Telecommunication Union (ITU) Internet for a Mobile Generation 2002 report. Hong Kong was ranked number one in Mobile/Internet index ranking, which measures how an economy is performing in terms of information and communication technologies 12 . As described earlier, the complete liberalisation of Singapore's telecommunications created competition and promoted innovative services, lowered prices and produced more service providers. As a result, Singapore was reported in the World Economic Forum 2003 as the third most IT-savvy country in the world, behind Finland and the United States 13 . However this does not seem to have translated into better productivity relative to Hong Kong over the last two years of the study's review period. Hong Kong's liberalisation of its telecommunications sector in 2003 introduced innovative and strategic plans as part of its commitment to becoming a leading international telecommunications hub and digital city. As argued above, easier access to Hong Kong's market is being reflected in more competitive provision of fixed line, mobile subscriptions and internet services in Hong Kong, relative to Singapore.
In postal services, Singapore and Hong Kong have similar levels of reliability and have been awarded the gold level certificate for their speed post courier service, in recent years, by the Universal Postal Union. Their level of efficiency in terms of mail delivery standards is very similar. In Singapore, 99.9 percent of mail is delivered by the next working day. For Hong Kong, this is 99.7 percent 14 . However, in terms of output and productivity levels, the Hong Kong postal service is 82.5 percent and 40.4 percent of Singapore's level, respectively. The fall in performance is attributed to the number of persons engaged in Hong Kong's postal service, which is twice Singapore's level. A comparison of postal service infrastructure shows Hong Kong to have more post offices and post boxes than Singapore. Hong Kong Post has 133 post offices and nearly 1,000 post boxes 15 . In contrast, SingPost (name given to Singapore post) has approximately 60 post offices, about 80 authorised postal agencies, and over 800 post boxes. The fact that there are more post offices in Hong Kong and fewer post boxes than in Singapore suggests that Hong Kong post uses more labour to staff their offices. In addition, the lower labour productivity of Hong Kong's postal service relative to Singapore's is compounded by un-staffed services such as the Self-service Automated Machines (SAMs) provided by SingPost. These types of postal services do not exist in Hong Kong. SingPost has around 200 SAMs which is a 24-hour automated post office that allows individuals to weigh packages, buy stamps and even pay bills or fines. This added service reduces the need for labour and improves productivity. For Hong Kong post, these services are still performed at post offices thus making Hong Kong post more labour intensive. Figure 3 shows the comparative output of transport and communications of Hong Kong and Singapore from 1990 to 2005. From 1990 to 1998, there was some catch-up in Singapore's transport and communications output relative to Hong Kong. Even with the onset of the Asian financial crisis, with Singapore's economy contracting by 1.4 percent and services contracting by 2.0 percent, its transport and communications sector experienced a positive growth rate of around 6 percent in 1998. However from 1999 onwards, the gap between Hong Kong's and Singapore's output had widened. In 2001, Singapore fell into recession because of a global economic downturn but its transport and communications sector maintained growth of around 3 percent. This outcome is ascertained by IDA (2002, p. 6) which states "the infocomm industry in Singapore was affected by the global recession in 2001, but there is evidence that the industry remains resilient". In 2003, Singapore's services relating to tourism were badly hit by the outbreak of Severe Acute Respiratory Syndrome (SARS), especially in transport and communications, which fell by 0.7 percent. In contrast, Hong Kong experienced a 0.7 percent growth in this sector largely because of strong performance in communications even allowing for a slow-down in its transport and storage sector growth. Figure 4 and Figure 5 show trends in labour productivity in transport and communications from 1990 to 2005, derived by applying indices of real value added and employment in each country to the benchmark productivity comparison of Table 5 . A comparison of labour productivity in terms of employment and average annual hours worked shows the latter with a slightly better outcome for Hong Kong. In terms of labour productivity per person engaged, from 1990 to 1991, Hong Kong was above Singapore's level. However, the period 1990 to 1998 shows a general downward trend in Hong Kong's labour productivity relative to Singapore's. From 2000 onward, Hong Kong's productivity relative to Singapore's began to improve and by 2005 had overtaken Singapore, thus indicating some form of catch-up in labour productivity. From 1990 to 1998, labour productivity fell from 104.5 to 77.4 percent of Singapore's level in terms of employment and in terms of hours worked for the same period, declined from 108.4 to 80.5. From 1998 to 2000, labour productivity in Hong Kong hovered around 78.2 percent of Singapore's level in terms of employment and 79.8 percent in terms of hours worked. 
Trends in Real Output and Labour Productivity, 1990-2005
Conclusion
This paper draws on the ICOP industry-of-origin approach to international comparison to provide the first in a series of papers focused on output and productivity comparisons in the service sectors in Hong Kong and Singapore. This study provides a comparative estimate of real output and labour productivity in the transport and communications sector in Hong Kong and Singapore. For the benchmark year 2004, value added in Hong Kong's transport and communications sector was approximately 146.9% and labour productivity 89 percent of Singapore's levels. Over the period 1990 to 2005, Hong Kong's transport and communications sector productivity operated, on average, at approximately 91 percent of Singapore's level. The lowest levels were during the Asian financial crisis, which suggests greater impact of the crisis in Hong Kong relative to Singapore. The onset of the global economic downturn in 2001 and the SARs outbreak adversely affected both countries, ensuring that the period from 2002 to 2004 showed no signs of improvement in real output and labour productivity in the transport and communications sector in both countries.
Although the study may have focused on a partial-productivity analysis, the results are quite informative in that better productivity had much to do with greater competition as identified in the telecommunications industry. Government subsidies also do play a huge role in enhancing productivity performance. Overall, while Singapore may have been shown to be the outstanding performer in labour productivity, the authors feel that a total-factor productivity analysis would provide robust results since both Hong Kong and Singapore recognise the importance in capital utilisation in conjunction with labour for both countries faced with scarce natural resources.
